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FSH Promotes Bone Loss
PAGE 247
Post-menopausal osteoporosis has been attributed to reduced estrogen levels. Sun et al. now
provide evidence that the post-menopausal rise in the levels of the pituitary hormone FSH may
also play an important role in the development of osteoporosis. They show that FSH is required
for bone loss in hypogonadal mice, and that a reduction in the levels of FSH leads to an increase in
bonemass in animals with normal ovarian function. Furthermore, the authors find that osteoclasts
(bone-resorbing cells) express FSH receptors, suggesting that they are activated directly by FSH. These results suggest
that high levels of FSH may cause hypogonadal bone loss and identify the FSH pathway as a potential target for anti-
osteoporotic therapy.
In Vitro Transcription through Chromatin
PAGE 275
Insight into the basic mechanism of RNA polymerase II-dependent transcription was greatly aided by the ability to recon-
stitute transcription in vitro from ‘‘naked’’ DNA templates. Guermah et al. now report the reconstitution of transcription from
DNA that is wrapped in nucleosomes. In this biochemically defined system, the production of transcripts is dependent upon
transcriptional activators, various chromatin remodeling, histone modifying, initiation, and elongation factors. Transcrip-
tional elongation through nucleosomes specifically requires elongation factor SII and co-operation between SII and
p300-mediated acetylation. This in vitro system will allow the assessment of direct functions and detailed mechanisms
of action of the various components under conditions where normal physiological constraints and requirements are intact.
DEAD Helicase Caught Alive
PAGE 287
The DEAD-box proteins constitute the largest family of RNA helicases and regulate essential processes such as transcrip-
tion, splicing, and translation. By solving the first crystal structure of a DEAD-box protein in action, Sengoku et al. find that
the helicase, in the ATP bound form, bends and melts the bound RNA by using its conserved ‘‘wedge’’ helix. Furthermore,
they find that the enzyme unwinds RNA without translocating along the RNA, thus revealing an unwinding mechanism dis-
tinct from other RNA helicases.
Chromatin Patterns in Embryonic Stem Cells
PAGE 301
Embryonic stem (ES) cells have the unique capacity to develop into all the different tissues in the body. Due to their potential
use in regenerativemedicine, the underlyingmechanisms that regulate ES cell differentiation are of great interest. Two stud-
ies now analyze factors that influence the gene expression program of ES cells, both prior to and during differentiation. Lee
et al. map the genome-wide binding of a transcriptional regulator, Polycomb Repressive Complex 2 (PRC2), in human ES
cells. The authors find that PRC2 occupies a special set of developmental genes that are repressed in ES cells but activated
during differentiation. Bernstein et al. report the identification of a specific chromatinmodification pattern that organizes key
developmental genes in mouse ES cells. This pattern appears to keep developmental genes ‘‘off’’ in the ES cells but also
poised for activation when ES cells differentiate.
Toxoplasma Takes Host Organelles Hostage
PAGE 261
Upon entering a host mammalian cell, the intracellular pathogen Toxoplasma gondii enters
a self-made niche, the parasitophorous vacuole (PV), and needs to assure itself a steady
source of nutrients in order to survive. Coppens et al. describe an elaborate strategy devel-
oped by Toxoplasma that allows access to nutrients liberated from host lysosomes. Microtu-
bule-based invaginations of the PV membrane serve as conduits for the delivery of host lyso-
somes to the vacuole, and a coat of parasitic GRA7 protein was found to stabilize these
conduits. This work provides a contrasting view to the concept that intravacuolar Toxoplasma
is segregated fromhost vesicular trafficking pathways and,more generally, illustrates a unique
mechanism for unidirectional organelle transport and sequestration.Cell 125, April 21, 2006 ª2006 Elsevier Inc. 201
iHog, a New Hedgehog Gadget
PAGE 343
TheHedgehog (Hh) signaling pathway plays a role in embryonic pattern formation and adult tissue
maintenance and is also implicated in cancer initiation and growth. Yao et al. now describe Ihog
as a new player in the Hh pathway. Ihog was originally identified in an RNAi screen in Drosophila
cells. In this paper, the authors show that Ihog is a transmembrane protein that binds the Hh pro-
tein and acts at the level of the Hh receptor Patched to activate the Hh signaling pathway. Ihog
and its homologs in flies and mammals define a new family of Hh.
PAF1 Partners with b-catenin
PAGE 327
The Wnt signaling pathway is involved in the control of cell fates, tissue homeostasis, and cancer and is typically charac-
terized by the transcriptional activation of target genes by b-catenin. The mechanism by which nuclear b-catenin controls
transcription, however, is not completely understood. Here Mosimann et al. identify Drosophila Hyrax and its human ortho-
log Parafibromin, components of the Polymerase-Associated-Factor-1 (PAF1) complex, as a direct interaction partner of
b-catenin and required for nuclear transduction of the Wnt signal. These findings delineate a new component of the
core Wnt transduction mechanism, signal response factors.
Agrin Receptor in the Brain
PAGE 359
Agrin, through interaction with the receptor MuSK, plays a major role in neuromuscular junction formation. Agrin is also
thought to function in the brain, but sinceMuSK is not expressed at suitable levels in neural tissue, themechanism by which
agrin exerts these other roles has been controversial. Hilgenberg et al. now show that agrin interacts with a neuronal
sodium-potassium ATPase (NKA), a plasma membrane transporter responsible for maintaining an ion gradient necessary
for proper function of animal cells. Agrin binding inhibits NKA function, increasing the frequency of spontaneous action
potentials in central nervous system neurons. The ability of an agrin-derived antagonist to block spontaneous and induced
action potentials suggests the agrin-NKA signal pathway as a novel therapeutic target for epilepsy and other brain
disorders.
Unexpected Role for a Kinesin
PAGE 371
During the development of neuronal networks in the brain, the number of neurons is controlled by
apoptosis. Here Midorikawa et al. report a pathway regulating activity-dependent survival of
juvenile neurons. The authors report that the kinesin superfamily protein 4 (KIF4) motor protein binds
to poly (ADP-ribose) polymerase-1 (PARP-1), a multifunctional nuclear enzyme, and suppresses its
activity. When neurons are stimulated, calcium signaling induces dissociation of KIF4 from PARP-1
and movement of KIF4 to the cytoplasm, which results in upregulation of PARP-1 activity and neuronal survival. The study
extends our understanding of developmental apoptosis by demonstrating an unexpected role of amolecular motor protein.
Hybrid Vehicle for Targeting Tumors
PAGE 385
Merging tumor targeting and molecular imaging capabilities into a single integrated strategy would have many biological
and therapeutic applications. Hajitou et al. have designed and validated a new hybrid viral system (termed AAVP) com-
posed of genetic elements from adeno-associated virus (AAV) and a bacteriophage, thereby combining the superior trans-
gene delivery afforded by AAVwith the adaptability of bacteriophages to bind specificmammalian receptors. These ligand-
directed particles enable targeted systemic delivery and imaging of transgene reporters and could be adapted for several
noninvasive imaging applications in cells and in whole animals.Cell 125, April 21, 2006 ª2006 Elsevier Inc. 203
